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^ (57)Abstract: 




PROBLEM TO BE SOLVED: To transmit a 
signal at the FM modulation of a lower frequency 
band through the use of sound FM modulation 
IC. 

SOLUTION: In an infrared remote control 
system, a reception device having an infrared 
signal reception part 1 which light-receives a 
remote control signal, a band transmission filter 
(BPF) 3 inputting the output of the light reception 
part 2, a carrier discrimination circuit 1 
discriminating a specified frequency contained in 
the output signal of BPF 3, and a transmission 
device having an infrared signal light emitting 
part 1 1 emitting the remote control signal are all 
connected to a transmission line. The signal of 
the specified frequency, which is on/off- 
modulated with command data, is used for the 
remote control signal. 
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[Claim(s)] 

[Claim 1] The infrared signal light sensing portion which receives a remote control 
signal, and the band transparency filter which inputs the output of said light sensing 
portion (BPF), The receiving set which has the carrier distinction circuit which 
distinguishes said specific frequency contained in said output signal of BPF, It is the 
infrared remote-control system which connects to a transmission line the sending set 
which has the infrared signal light-emitting part which emits light in said remote control 
signal. Said remote control signal is an infrared remote-control system characterized by 
being the signal of said specific frequency by which ON / off modulation was carried out 
by command data. 

[Claim 2] The signal of said account specification frequency is an infrared remote-control 
system according to claim 1 characterized by being the square wave of said specific 
frequency. 

[Claim 3] The infrared remote-control system according to claim 1 characterized by 
carrying out the multi-statement of said specific frequency. 

[Claim 4] It is the infrared remote-control system according to claim 1 characterized by 
for said carrier distinction circuit having the microcomputer which controls the timer 
which inputs said remote control signal and a counter, and said timer and said counter, 
and for said microcomputer starting said timer based on the output of said BPS, carrying 
out counting of the pulse number contained in said square wave to said counter, 
incorporating said enumerated data to interruption of a timer, and judging said specific 
frequency. 

[Claim 5] The infrared remote-control system according to claim 1 characterized by 
carrying out the frequency modulation of the signal which added the code which 
identifies said specific frequency to said command data, and transmitting to them in said 
transmission line. 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention is distinguishing and coding a carrier 
frequency about an infrared remote-control system, and relates to the infrared remote- 
control system transmitted without superimposing the modulating signal of a carrier 
frequency on the transmission line. 
[0002] 

[Description of the Prior Art] The remote-control signal by infrared radiation changes 
into an electrical signal as an approach of controlling television which is in the location at 
which direct infrared radiation does not arrive about the infrared remote-control control 
signal outputted from a remote-control signal about television and the remote control for 
AV equipment control which are used at ordinary homes, and an AV equipment, it 
transmits with an electrical signal by the transmission line to the location at which 
infrared radiation cannot arrive, an infrared remote-control signal reproduces at a 
transmission place, and a means control television and an AV equipment is used. Such a 
system is indicated by JP,7-322365,A ("infrared remote-control system"). Drawing 5 is 
the block diagram of the infrared remote-control system indicated by the above- 
mentioned official report. As shown in drawing 5 , this system received the infrared light 
from the remote control transmitters 1, 2, and 3 modulated with the remote control 



control signal, and is equipped with the infrared receiver 60 sent out to a signal cable 20, 
and the control machine 70 which controls according to the remote control control signal 
which received this remote control control signal, detected, and was detected. 
Furthermore, this control machine 70 is equipped with the infrared-emitting diode (IR- 
LED) which generates the infrared light modulated with the remote control control signal 
sent out from the infrared receiver 60. 
[0003] 

[Problem(s) to be Solved by the Invention] However, since the signal-transmission 
method by ON/OFF of a carrier signal is used as an infrared remote control control signal 
and the carrier frequency also changes with each equipment in the conventional system 
mentioned above, After removing a carrier signal, it superimposes on the transmission 
line, and since the carrier frequency at the time of an input cannot be specified at a 
transmission place, by the approach of reproducing an infrared remote control signal at a 
transmission place, playback of an infrared remote control signal is performed only by a 
certain regular carrier frequency. 

[0004] For this reason, control of television or the AV equipment with which carrier 
frequencies differ was not able to be performed. Moreover, since it was transmitting by 
performing FM modulation where the carrier signal of an infrared remote control control 
signal is added, in order to correspond to control of all television and AV equipments, the 
transmission failure by the higher harmonic of a carrier frequency had occurred. 
[0005] Moreover, where a carrier is added, since it was necessary to modulate near 
30kHz - 40kHz of carrier frequencies and the FM modulation IC for voice was not able to 
be used, complication and the formation of an expensive rank of a circuit had become a 
problem. 

[0006] Then, this invention makes it the technical problem to transmit an infrared remote 
control signal, without superimposing a carrier signal component on the transmission 
line. 

[0007] Moreover, this invention is [0008] which makes it the technical problem to carry 
out a signal transmission in FM modulation of a frequency band lower than before using 
the FM modulation IC for voice. 

[Means for Solving the Problem] The infrared signal light sensing portion to which this 
invention for solving the above-mentioned technical problem receives a remote control 
signal, The band transparency filter (BPF) which inputs the output of said light sensing 
portion, and the carrier distinction circuit which distinguishes said specific frequency 
contained in said output signal of BPF, The receiving set which has the carrier generating 
circuit which generates said specific frequency, It is the infrared remote-control system 
which connects to a transmission line the sending set which has the infrared signal light- 
emitting part which emits light in said remote control signal, and the signal of said 
specific frequency by which ON / off modulation was carried out by command data is 
used for said remote control signal. 

[0009] That is, in this invention, the carrier distinction circuit of an infrared remote 
control signal is incorporated, the frequency of the carrier signal inputted by that cause is 
distinguished, it is coding and transmitting and the infrared remote control signal is 
transmitted. 
[0010] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is 



explained with reference to a drawing. 

[001 1] Drawing 1 is the block diagram of the infrared remote control signal-transmission 
system of this invention. As shown in drawing 1 , this invention system consists of the 
infrared light sensing portion 2, a band pass filter BPF3, the carrier distinction circuit 1, 
the command demodulator circuit 4, the distinction code addition circuit 5, the 
transmission frequency modulation circuit 6, the transmission frequency demodulator 
circuit 7, the distinction code judgment circuit 8, a carrier generating circuit 10, a remote 
control signal generation circuit 9, and an infrared light-emitting part 11. 
[0012] Electrical signal-ization of an infrared remote control signal is performed in the 
infrared light sensing portion 2. 

[0013] In BPF3, the carrier frequency band of the remote control assumed is passed, and 

the signal of an unnecessary frequency component is removed. 

[0014] In the carrier distinction circuit 1, the carrier frequency of the inputted remote 

control signal is distinguished. [0015] In the command demodulator circuit 4, the 

command data sent by ON/OFF of a carrier frequency are extracted. 

[0016] In the distinction code addition circuit 5, the distinction code of a carrier 

frequency is added to command data. 

[0017] In the transmission frequency modulation circuit 6, to the command data with 
which the distinction code was added, FM modulation in transmission frequency is 
performed and sending out in the transmission line is performed. 

[0018] In the transmission frequency demodulator circuit 7, FM recovery by transmission 
frequency is performed to a transmission signal, and the command data with which the 
distinction code was added are extracted. 

[0019] In the distinction code judgment circuit 8, judgment of a distinction code and 
command data is performed from the command data with which the distinction code was 
added. 

[0020] The carrier generating circuit 10 performs the carrier output of the frequency 
obtained from the distinction code. 

[0021] In the remote control signal generation circuit 9, composition with the carrier 
output from the carrier generating circuit 10 is performed to command data. Conversion 
to a lightwave signal is performed in the infrared light-emitting part 11. 
[0022] Drawing 2 is the wave form chart of an infrared remote control signal. Signal 
formation is performed by carrier signal ON/OFF, remote control signaling information is 
transmitted [ the time of the carrier signal ON ] for the time of the Hi level 2 and OFF as 
a signal of the Low level 3, and, as for an infrared remote control signal, command data- 
ization is performed. Drawing 3 is the block diagram of the carrier distinction circuit 1, 
and drawing 4 is a flow chart for explaining actuation of a carrier distinction circuit. 
Hereafter, with reference to drawing 4 , the infrared remote control signal-transmission 
system of this invention is explained. 

[0023] If an infrared remote control signal is inputted into the infrared light sensing 
portion 2 of a transmitting side from the infrared remote control which is not illustrated, 
electrical signal-ization will be performed by the infrared light sensing portion 2, and it 
will be inputted into BPF3. 

[0024] In BPF3, the carrier frequency band of the remote control assumed is passed, 
removal of the signal of an unnecessary frequency component is performed, and it is 
inputted into the carrier distinction circuit 1 and the command demodulator circuit 4. The 



remote control signal inputted into the carrier distinction circuit 1 is inputted into a 
microcomputer 199 and a counter 211. 

[0025] In the microcomputer 19 interior, existence of a carrier is judged to the input of a 
remote control signal (step SI), when a carrier input occurs, discharge of the reset signal 
to a counter 21 and discharge (drawing step S2) of the reset signal to a timer 31 are 
performed, and actuation of a counter 21 and a timer 31 is started. 
[0026] If actuation is started, a counter 21 will count up with the change on HI level of 
the carrier signal of a remote control signal from LOW level, and will record the number 
of change from initiation of operation. After that, a microcomputer 19 judges existence of 
a timer interrupt signal (step S3), when a timer interrupt occurs, it incorporates the count 
data of a counter 21, and it calculates a carrier frequency from the obtained count data 
(step S4). 

[0027] Finally data conversion from the result of an operation of a carrier frequency to 
the distinction code of a carrier frequency is performed (step S5), and a distinction code 
is sent out to the distinction code addition circuit 5. 

[0028] In the command demodulator circuit 4, the command data sent by ON/OFF of a 
carrier frequency are extracted, and command data are outputted to the distinction code 
addition circuit 5. In the distinction code addition circuit 5, the distinction code of a 
carrier frequency is added to command data, and it outputs to the transmission frequency 
modulation circuit 6. In the transmission frequency modulation circuit 6, to the command 
data with which the distinction code was added, FM modulation in transmission 
frequency is performed and it is sent out to the transmission line. 
[0029] In a receiving side, FM recovery by transmission frequency is performed in the 
transmission frequency demodulator circuit 7, the command data with which the 
distinction code was added are extracted, and it is inputted into the distinction code 
judgment circuit 8. In the distinction code judgment circuit 8, judgment of a distinction 
code and command data is performed from the command data with which the distinction 
code was added, command data are outputted to the remote control signal generation 
circuit 9, and about a distinction code, a carrier frequency is distinguished from a 
distinction code, and they send out the setting data for generating the carrier frequency 
obtained from the distinction code to the carrier generating circuit 10. In the remote 
control signal generation circuit 9, composition with the carrier output from the carrier 
generating circuit 10 is performed to command data, and it is sent out to the infrared 
light-emitting part 1 1. In the infrared light-emitting part 11, conversion to a lightwave 
signal is performed and the infrared remote control signal inputted in the transmitting 
side and the same signal are outputted. 

[0030] As mentioned above, although the operation gestalt of this invention was 
explained, not only in this but in a carrier distinction circuit, this invention may carry a 
PLL circuit, and may aim at alignment with a carrier, and a carrier frequency may be 
distinguished by reading the active parameter of PLL after alignment. 
[0031] 

[Effect of the Invention] It is ********** a bout the outstanding effectiveness taken 
below by making it possible to transmit an infrared remote control signal in an infrared 
remote control signal-transmission system according to this invention explained above, 
without superimposing a carrier signal component on the transmission line. 
[0032] When a carrier is added, since it is necessary to modulate 30kHz - 40kHz of 



carrier frequencies, the FM modulation IC for voice cannot be used, but by this invention, 
in order to transmit only a carrier frequency distinction code and a remote control 
command, without adding a carrier, it is more realizable in FM modulation of the band of 
low frequency, and a circuit can also use the general FM modulation IC for voice, and 
implementation becomes possible simply and cheaply. 

[0033] Since the effect by the harmonic interference wave of a carrier frequency can be 
prevented, transmission stabilized more is possible. 

[0034] Moreover, in a carrier distinction circuit, since it is considering as the circuitry 
which used the counter outside, without a microcomputer performing no carrier 
frequency distinction actuation, the load of the processing in a microcomputer can be 
reduced. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The infrared remote control signal-transmission system of this invention 

["Drawing 21 The wave form chart of an infrared remote control signal 

[Drawing 3] The circuit diagram of a carrier distinction circuit 

[Drawing 41 The flow chart for explaining actuation of this invention 

[Drawing 51 The block diagram of the conventional infrared remote-control system 

[Description of Notations] 

1 Carrier Distinction Circuit 

2 Infrared Signal Light Sensing Portion 

3 Band Pass Filter BPF 

4 Command Demodulator Circuit 

5 Distinction Code Addition Circuit 

6 Transmission Frequency Modulation Circuit 

7 Transmission Frequency Demodulator Circuit 

8 Distinction Code Judgment Circuit 

9 Remote Control Signal Generating Circuit 

10 Carrier Generating Circuit 

11 Infrared Signal Light-emitting Part 
19 Microcomputer (Microcomputer) 
21 Counter 

31 Timer 
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[Drawing 21 



[Drawing 31 
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